Abstract
suggests that the plumbing system at Campi Flegrei is composed of a large, deep 50 (around 8 km), dominantly shoshonitic reservoir (Mangiacapra et al., 2008) , and 51 shallower, smaller (less than 1 km 3 ) reservoirs that discontinuously occur in a 52 depth range of 3 km to 6 km and host small pockets of trachytic to phonolitic 53 magmas (Arienzo et al., 2010) .
54
The arrival of primitive, volatile-rich magma from depth into the shallow 55 reservoirs has been identified as a viable trigger mechanism for some past erup- Table 1 .
126
The top of the deep reservoir is at 8 km depth, and its horizontal and vertical 127 semi-axes measure 4 km and 0.5 km, respectively. The shallow reservoir has 128 its top at 3 km below the surface; its surface area is kept to 0.25 × 10 6 m 3 ,
129
representing a volume of magma of order a few tenths of km 3 . The connecting 130 dike is 20 m wide. The oxides composition of the two magmas is detailed in 131 Table 2 .
132
At the initial time, the two magmas are placed in contact at the bottom of the shallow chamber (top of the feeding dike: Figure 1 ). Because of the higher 134 volatile content thus lower overall density of the deeper magma, the system 135 is gravitationally unstable. Therefore, the deep magma tends to rise into the 136 shallow chamber, pushing the resident magma down through the feeding dike.
137
We conceived different setups in order to explore a parameters' range suit- 
(1) Figure 2 shows the heterogeneous space-time evolution resulting from the 
η C represents the relative variation of the mass of the phonolitic magma m P 176 with time t (Montagna et al., 2015) ; it is a lumped variable by definition.
177
The efficiency of mass exchange depends on the dike width as well, because 
The time evolution of the lumped quantities density and gas volume is also 231 found to follow exponential trends for all the simulated scenarios, given by
In Equations (3) and (4) above, t is time and τ is the time constant; ρ and 233 ϕ are density and gas volume fractions, respectively, and subscripts 0 and 1
234
indicate constants. Figure 5 shows the best exponential fits for simulation 1; 
235
In the above, C j (t) is the time-varying concentration of the component con- 
262
-mixing efficiency, density and gas volume fraction. 
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264
The stress variations at the boundaries of the fluid system due to magmatic 
303
The mathematical formulation of Equations (3) and (4) predicted by boundary layer theory (e.g., Acheson, 1990) .
373
The boundary layer theory postulates that the changes in composition that 
where g is gravity acceleration, ∆ρ is the density difference at the interface 382 among the two magmas, L is the vertical length scale of the reservoir, µ is 383 viscosity and κ is chemical diffusion coefficient.
384
A local Rayleigh number can be defined, in which the length scale is that of 385 the boundary layer δ, over which most of the compositional change occurs:
The boundary layer thinckness increases in time due to chemical diffusion: Table 2 : Oxides composition for the two magmas. 
